Abstract
Introduction
Figure 1: A pair of interacting molecules can be viewed in terms of individual electrons fluctuating between local orbitals, whereby a "primary" excitation (denoted with an asterix) is accompanied by a number of other connected nominal excitations that actually account for relaxation of the remaining charge density in the field of the shifted charge distribution. The same interaction can also be concieved of in terms of fluctuations of the fragments between their electronically correlated states, which inherently contain these relaxations. Given the large energetic scale of intrafragment correlation, relative to the interaction between fragments, when a fragment interacts with any of its neighbors, the relaxations that accompany the local fluctuations that build the interaction should be largely similar and need only be computed once for any fragment.
are internally correlated excitations of entire molecular subunits. Local relaxations that accom-super-system state space is completely spanned by a set of states {|Ψ I }, each having the form
with I = (i 1 , · · · i N ). This notation is intended to imply, foremostly, that |Ψ I is tensor-125 product-like in structure, such that it is meaningful say that fragment m is in state |ψ im . By 126 collecting the fragment state labels into a single ket, it is implied that this is a valid state 127 for the overall system, having proper inter-particle exchange symmetry among the primitive 128
coordinates (e.g., electrons). The fact that the indexing of the sub-indices i m of tuple I coincides 129 with our notation for restricting an index to a specific fragment is a convenient coincidence that
130
does not lead to ambiguity, since the first member of I does refer to fragment 1, etc.
131
Let us next assert the existence of a set of fluctuation operators {τ 
This action is constructed to be reminiscent of a number-conserving pair of field operators onto 
The notation m 1 <m 2 under a summation runs over all unique pairs (etc.) of fragments. As 162 with traditional CC theory, excitation operators all clearly commute with one another.
163
As an approximation, the expansion ofT will generally be truncated at finite fragment order,
164
with the terms written explicitly above being those retained in the generalized CCSD variant.
165
In this case, single substitutions are associated with monomers, and doubles are associated inter-fragment interaction (e.g., dispersion forces), in a manner that is both self-consistent and size-consistent.
172
In practice, the state spaces of the fragments are to be truncated according to schemes into the space spanned by excitations up to the fragment order specified by the user Ansatz. only by the longitudinal dipole-dipole interaction 
This is in the form that we have demanded for the excitonic CC scheme, and it intuitively has 246 maximum fragment rank of two.
247
We now turn our attention to the fragment Hamiltonians and dipole operators. It will be 248 convenient to let each fragment be described as a system of linearly coupled harmonic oscillators, of eigenstates for that oscillator in isolation.
257
Since the overall system consists entirely of linearly coupled harmonic oscillators, diagonal-258 ization of the matrix of coupling constants (for a given set of inter-fragment distances) can 259 be used to obtain the ground-state energy to within machine precision, at a cost that scales are also substantially mixed in the fragment reference states.
305
For any given system, the total energy and the energies of both possible reference states
306
(primitive or excitonic) are well defined, aside from any approximation. The energy drop, 
346
Clearly ignored in this discussion is the price of computing the fragment-based Hamiltonian. 
371
The final challenge in applying the abstract machinery proposed here to realistic systems is coupling of these resonances; it is the interaction betwen these resonances that increases the 383 scaling to quartic, but it is also trivial to reduce that scaling also to quadratic to within an expo-384 nentially small error tolerance. Finally, the vast majority of interactions occur between systems mation suffices; the one-electron transition-density matrices 34 between each pair of eigenstates 387 for each fragment can be reused to compute all such pairwise interactions (such interactions 388 are at most pairwise).
389
In conclusion, the methods proposed here are almost assured to provide an accuracy that 390 is comparable to or better than a conventional CC calculation of the same substitution level at 391 a lower computational cost. There are also many features of this work which hold promise for 392 using this as a framework to build for finely tunable methods to campture precise properties of 393 systems interacting ever more realistically with a large number of other systems. 
